This paper studies the determinants of local tax rates. For the two main local taxes in Spain -the property tax and the motor vehicle tax -we test the existence of tax mimicking, yardstick competition and political trends in a sample of 2,713 municipalities. Using different spatial models, the results support the hypothesis of tax mimicking, with coefficients over 0.40. We also show the relevance of political variables such as the ideology of the incumbents and political fragmentation. The fact that incumbents with weaker political support display stronger mimicking behaviour is interpreted as evidence in favour of yardstick competition. Finally, we find incumbents mimic neighbouring municipalities ruled by the same political party, confirming the political trends hypothesis.
Introduction
The setting of local tax rates is the result of a wide set of economic and political factors, both internal and external to the municipality. Among the external factors are changes in state or federal grants (Lago-Peñas, 2008) , regional or national economic shocks (Castells et al, 2004) , and tax choices made by neighbouring jurisdictions.
This last factor is the main driving force of the recent literature on local tax setting. Empirical studies are usually based on spatial econometrics, where tax choices are represented as a function of choices made by other governments and a series of control variables.
Most of those studies confirm the existence of interactions between municipalities in terms of tax policy. Several explanations for tax mimicking have been provided, including tax competition based on mobility (Tiebout, 1956 ; for a review see Wilson, 1999) , spillovers (Hanes, 2002; Revelli, 2002; Lundberg, 2006; and Solé-Ollé, 2006) , and yardstick competition (Salmon, 1987; Besley and Case, 1995) . Political yardstick competition is founded on the idea that voters are "rationally ignorant" and use information from other jurisdictions to judge the performance of their own incumbents. Fiscal choices made in nearby municipalities serve as benchmarks.
More recently, Santolini (2008 Santolini ( , 2009 ) has introduced the idea of "social interactions" in order to explain mimicking. Politicians belonging to the same party interact with each other -socially rather than strategically -to draw inferences about party preferences. This mechanism is based on previous work which explains common behavior in terms of a propensity to behave in the same way as a reference group (Redoano, 2007) . The main reference group for politicians is their own political party (Geys and Vermeir, 2008a, b) because it aims to provide a common ideological framework and discourse for its members and impose these on them (Rodden and Wibbels, 2005) . This paper focuses on the strategic interactions in Spanish municipalities. Using a cross-section dataset for 2005 comprising 2,713 municipalities with populations of over 1,000, we test both yardstick competition and the existence of social interactions.
We centre our attention on the two main local taxes in Spain -property tax and motor vehicle tax -which jointly represent 66% of local tax revenue.
Our research is of interest for three different reasons. First, Spain is an interesting case study as it is a highly decentralized country, with 17 regional governments and 8,112 municipalities managing 35.8% and 13.4% of total public expenditure respectively.
1 According to the Regional Authority Index 2 computed by Hooghe et al (2010) , on the basis of data for 2005 Spain is placed sixth after Germany, Belgium, USA, Canada and Italy. Second, we test the existence of tax mimicking, yardstick competition and political trends and provide an extensive review of the literature on these topics. Third, from a methodological standpoint we estimate spatial lag, spatial Durbin and two-regime spatial lag models, with several definitions of the weight matrix. Furthermore, following the proposal by LeSage and Pace (2009), we compute the total, direct and indirect impacts of the explanatory variables.
The paper is organized as follows. Section 2 provides a review of the related literature. In Section 3, the model and the econometric issues of estimation are discussed. In Section 4 we present the data and the main results of the empirical analysis. Section 5 concludes and offers possible extensions of this work. 
Literature review
Previous work on yardstick competition in local taxes and related topics is reported in Table 1 . 3 Since the seminal paper by Case (1993) for the United States, there has been an increasing interest in these topics, especially over the last five years. Bordignon et al (2004) showed that "yardstick competition theory is too weak to produce well-defined empirical predictions concerning the fiscal choices of neighbouring jurisdictions, and some of the possible theoretical solutions do not involve mimicking behaviour at all". However, based on different methodological approaches, most empirical papers support the existence of comparative performance evaluation.
Only one of the revised papers, Edmark and Agren (2008) , does not confirm this cause of strategic interactions, while Bordignon et al (2003) and Santolini (2008) found partial evidence of yardstick competition.
Studies on yardstick competition rely upon cross-section or panel data. Both kinds of datasets have advantages and drawbacks. Panel data allows controlling for unobserved fixed local specifications. On the other hand, the cross-section approach allows a large domain for the data and avoids the problems posed by structural changes in factors such as tax laws. Moreover, these studies are based on either a tax-reaction function or a vote-function framework. The former has been followed by Allers and Elhorst (2005) , Dubois et al (2007) , Edmark and Agren (2008) , and Deskins and Hill (2010) , while the vote function has been used by Solé-Ollé (2003) , Vermeir and Heyndels (2006) , Bosch and Solé-Ollé (2007) or Dubois and Paty (2010) . There are different ways to test the yardstick competition hypothesis (Elhorst and Fréret, 2009): i) 3 For surveys on strategic interactions, see Brueckner (2003) , Allers and Elhorst (2005) and Delgado and Mayor (2010) . See also the study on tax innovation carried out by Ashworth et al (2006) focusing on the establishment of new taxes. With data from 17 EU countries over the period 1970 -1999 , Redoano (2007 confirms the yardstick competition hypothesis for income tax.
two-equation spatial lag model; ii) spatial lag model with cross-products; and iii) tworegime spatial lag model. The first approach has been followed by Besley and Case (1995) and the second has been used by Case (1993) , Schaltegger and Küttel (2002) and Solé-Ollé (2003) , using an instrumental variables procedure. The third has been followed by Bordignon et al (2003) and Allers and Elhorst (2005) , both using maximum likelihood estimators.
The papers devoted to date to the Spanish case are Solé-Ollé (2003) 
The model and estimation procedure
To test the tax mimicking hypothesis the first step is to define the tax-setting function. This function is then estimated using both a spatial lag model and a spatial Durbin model. The spatial lag model follows the expression:
where T is the tax vector, P is a vector of political variables, X is the vector of control variables that includes a set of socioeconomic factors, and W is the weight matrix.
In the tax competition literature, the dominant specification strategy is the socalled "specific-to-general" strategy, based on the result of the Lagrange Multiplier test and its robust version (Florax et al. 2003) . However, a recent paper by Mur and Angulo (2009) shows that the "general-to-specific" strategy seems to be more robust to the existence of anomalies in the Data Generating Process. Hence, they proposed a more complex model as a starting point, such as the Spatial Durbin Model. From an economic point of view, Lesage and Pace (2009) and Elhorst (2010) draw on the contribution of Manski (1993) , who pointed out that three different interaction effects may explain the spatial pattern of an economic phenomenon: an endogenous interaction effect, an exogenous interaction effect and a correlated effect. These authors assert that the best strategy to test for spatial interaction effects is to start with the most general model, e.g. the Manski model. In order to avoid parameter identification problems, Lesage and Pace (2009) propose the exclusion of the spatially autocorrelated error term and specify the Spatial Durbin Model. 4 The spatial Durbin model extends equation (1) by including the exogenous interaction effect through the spatially lagged independent variables (WX and WP):
In order to test for yardstick competition, the third step is to define a spatial lag model with two regimes represented by a dummy variable (D). When the focus is on the majorities, D is coded 1 if the corresponding incumbent enjoys a strong majority, defined as a vote share of 50% or more, 5 and 0 otherwise. B is a diagonal matrix ( n n × )
with diagonal elements equal to 1 when D=1 and (I-B) is its complementary matrix with diagonal elements equal to 1 when D=0. BWT is the average tax rate of the contiguous municipalities with strong majorities while (I-B)WT is the average tax rate of the contiguous municipalities without strong majorities.
where the parameters ρ D=1 and ρ' D=0 measure the intensity of the tax interaction of municipalities belonging to the first and the second regimes respectively. If fiscal policy interaction is driven by yardstick competition, we expect the interaction coefficient ρ D=1
to be significantly smaller than the interaction coefficient ρ' D=0 . Different political regimes may also set different taxes regardless of the explanatory variables and the tax mimicking behavior. Two different intercepts (µ D=1 and µ´D =0 ) are therefore included in the model to capture this. A similar approach is followed when we study the effect of ideology.
The matrix W is defined according to several alternative criteria. First, we consider the contiguity matrix as a benchmark. Second, we use the k-nearest neighbour approximation with k= 4, 5, and 6, presenting the results with the k=4 alternative. The results are similar but we choose this matrix to control for the number of neighbours and the estimation problem caused by a too dense spatial weight matrix. Third, we define a matrix based on distance, concretely a distance less than 20 km (as in Solé-Ollé, 2003) .
Finally, the political trend hypothesis is defined by Santolini (2008) as follows:
"the incumbent politician mimics the tax rates of neighbouring jurisdictions governed by politicians belonging to the same party". Hence, we estimate a spatial lag model considering the tax interactions between contiguous municipalities with incumbents controlled by the same political party. This is achieved by analysing the spatial parameter (ρ) using a W coded 1 when jurisdictions i and j are neighbours and are ruled by the same political party, and 0 otherwise.
There are four different methods for estimating models that include spatial interactions: maximum likelihood (ML), instrumental variables (IV), Generalized
Method of Moments (GMM) and the Bayesian Markov Chain Monte Carlo 6 (MCMC).
In the 1980s and 1990s one of the problems of this last method was its computational cost but nowadays this has been solved. IV and GMM methods are less computationally burdensome and they do not rely on the normality assumption. However, these methods do not guarantee that the spatial coefficient estimates belong to its parameter space. In this case, the models described above are estimated by means of maximum likelihood (ML).
Another issue is how the coefficients in a spatial regression model should be interpreted. In the spatial lag model, any change in the dependent variable for a single municipality may affect the dependent variable in all the other municipalities. A change in the value of a political or demographic variable associated with a municipality will affect the municipality's own tax rate (direct effect) and if a spatial interaction exists it will also affect the tax rate of all other jurisdictions (indirect effect). This distinction is introduced by Lesage and Pace (2009) . Furthermore, these effects are different in each municipality so it is necessary to present an average value 7 as proposed Lesage and Pace (2009) .
The direct impact shows the average response of the dependent variable to the independent variables, including feedback influences that arise from impacts passing through neighbours and back to the municipality itself. 8 The indirect impact tackles the effect that any change in a jurisdiction has on others and how changes in all municipalities affect a given jurisdiction.
Data and results

Data
Our empirical analysis is focused on the two main local taxes in Spain: the property tax and the motor vehicle tax. These account for 50% and 16% of local tax vehicle tax, municipalities can increase the quotas established by the central government with a coefficient ranging from 1 to 2. We use this coefficient as the local tax choice.
As explanatory variables, we consider the following: a) structural and socio-demographic features:
• population (in thousands)
• area (km 2 )
• percentage of population under 15 years
• percentage of population over 65 years
• unemployment rate b) fiscal indicators:
• per capita grants received c) political factors:
• ideology. Two dummies are defined to capture ideological differences of incumbents. The first is coded 1 in the case of leftist governments and 0 otherwise, while the second is coded 1 for rightist governments and 0 otherwise.
• electoral distance. In order to proxy political support enjoyed by incumbents and confidence in re-election, this variable is defined following Santolini (2008) as the difference between 100 and the share of the vote of the mayor's political party.
• political fragmentation. This is measured by the Herfindahl index, in line As a first test of the spatial pattern of the data, Moran statistics on dependent variables are reported in Table 3 . The results corroborate the existence of positive spatial autocorrelation, which justifies our empirical approach. Spatial patterns seem to be similar when neighbours are defined by k-nearest neighbours and distance (20 km), but the contiguity-based results indicate lower spatial autocorrelation, and no autocorrelation in the per receipt amount in the property tax. 
Results for the tax mimicking hypothesis
The main results in relation to the tax mimicking hypothesis are reported in Tables 4 to 6 . For the sake of brevity, we only show results with k-nearest neighbours with k=4.
For the nominal tax rate of property tax (Table 4) , the spatial coefficient is significant (0.48) and political variables matter. Leftist incumbents tend to choose higher rates. On the other hand, electoral distance and political fragmentation are not significant. The remaining variables do not appear to have a systematic effect on the tax rate, except for area and the share of elderly population. For the per receipt amount (Table 5) , the spatial parameter is also significant but lower, at around 0.10. In this case, population, area and share of elderly population are significant. Regarding the political variables, the dummies for both leftist and rightist incumbents are not significant but electoral distance and political fragmentation play an important role.
In the case of the motor vehicle tax (Table 6 ), mimicking behaviour is confirmed and found to be strong, with a parameter ρ=0.43. Now, all of the control variables are significant except the proxy for young people and rightist governments. Again, leftist governments tend to set higher taxes. Electoral distance and political fragmentation, on the other hand, are negatively related to tax rates.
In summary, the results show a positive and significant coefficient on the parameter ρ for both the property tax and the motor vehicle tax. Having confirmed tax mimicking, the following sub-sections explore the potential relevance of both yardstick competition and the political trends hypothesis, according to which there is a link between spatial interactions and some attributes of the political process.
With regard to the so-called "flypaper effect", the coefficients on per capita grants are negative and significant except for the nominal rates of property tax.
Therefore, our estimates provide evidence in favour of the median voter model and reject the flypaper effect 10 .
Once the coefficients are estimated, the impacts can be calculated based on the proposal of LeSage and Pace (2009) Tables 7 to 9 .
If these models are estimated by OLS, the indirect impact of a change in one of the explanatory variables is set to zero. In the spatial lag model for the property tax rate, the indirect effect represents approximately a quarter of the direct effect for area, population over 65, leftist incumbent and political fragmentation. The magnitude of these effects increases when the spatial Durbin model is estimated and its interpretation is more difficult when the sign of the estimated coefficient of a variable is different from the sign of the coefficient of its spatial lag. In this model, for example, the indirect effect of the political fragmentation variable is 3.76 times the direct effect.
It is not surprising that the indirect impacts in the spatial lag model of the per receipt amount are lower than the nominal tax rate. In this case, if one of the explanatory variables increases, the increase in the neighbouring jurisdictions is approximately 10% of the increase in the jurisdiction itself.
Finally, the indirect effects in the spatial lag model for the motor vehicle tax are highly significant and represent approximately 15% of the direct impacts. Again, the interpretation of the Durbin model is more complex. On one hand, if the unemployment rate in a municipality increases, the motor vehicle tax increases (direct effect) but this tax is going to decrease in neighbouring municipalities. The average total effect of the unemployment rate is negative. On the other hand, the impacts of political fragmentation, for example, have the same sign and the indirect effect is 2.25 times greater than the direct effect. 
Evidence on yardstick competition
In order to explain tax interactions between municipalities, yardstick competition is the mechanism most often invoked. In short, voters judge their incumbents by comparing their fiscal policies with those implemented in neighbouring municipalities.
The yardstick competition mechanism predicts that governments supported by a large majority mimic neighbouring tax rates to a lesser extent than governments in precarious majority or minority. The strategy followed in our paper relies on the use of the tworegime spatial lag model to test for the existence of significant differences in the spatial interaction parameters under both regimes. To do so, we define a new variable, Majority, which is coded 1 if the mayor's political party share is above 50% (strong majority) and 0 otherwise (weak majority). 11 This latter category includes minority cabinets and coalition cabinets. Another dimension of the hypothesis, namely the impact of the ideology, is also tested with a two-regime spatial lag model.
As reported in Table 10 , the differences between the estimations which control for majorities are significant, supporting the yardstick competition hypothesis. The gap between the spatial parameters is especially large in the case of the property tax when per receipt amount is considered.
Leftist incumbents, in line with the results in the previous subsection, tend to choose higher tax rates. However, the interactions of the leftist incumbents are more intense for the motor vehicle tax and for the nominal rates of property tax, with the differences being significant. 12 On the contrary, rightist incumbents interact to a lesser extent, with significant differences in the two taxes just mentioned.
11 Given the rules governing the local electoral system in Spain, 50% of the votes may correspond to 60% or more of councilors. Hence, results do not hold if other vote percentages (60% and 70%) are used. 12 This is in contrast to Solé-Ollé (2003) for Catalonian municipalities, where the interaction of the leftwing political parties was less intense. 
The political trends hypothesis
As stated above, to test this hypothesis we follow the proposal of Santolini (2008) . The estimated spatial parameter reflects to what extent a 1% increase in a neighbouring jurisdiction's tax rate ruled by the same party increases the municipality's own rate. Table 11 reports the estimations for the case of leftist and rightist incumbents.
We observe a significant, although rather limited, fiscal interaction in both leftist and rightist incumbents. The several estimates of ρ indicate that tax interaction between neighbouring left-wing governments is stronger for the motor vehicle tax (ρ=0.062), but we observe the opposite result for the nominal rates of the property tax in the case of rightist incumbents (ρ=0.089). When the focus is on the per receipt amount of the property tax the interactions according to ideology are similar, with ρ=0.04 in each case. Our results are in contrast to those of Santolini (2008) who found only partial evidence of political trends for Italian municipalities, the mechanism being significant for only right-wing (ρ=0.61) and Christian Democrat (ρ=0.037) parties. 
Concluding remarks
We have studied the determinants of local tax rates using cross-section data for 2,713 Spanish municipalities with over 1,000 inhabitants. Our analysis was developed in three steps. First, the existence of tax mimicking behaviours through spatial lag and spatial Durbin models was tested. The results confirm that municipalities mimic the neighbouring tax rates, yielding a parameter over 0.4 in the case of the nominal property tax rate and the motor vehicle tax. Several socioeconomic variables such as population, area and the share of elderly population were statistically significant. The results for the effect of grants tend to support the median voter theorem instead of the flypaper effect hypothesis. Regarding the political variables, leftist incumbents choose higher tax rates, while electoral distance and political fragmentation are negatively related with rates.
Direct and indirect effects of the explanatory variables on tax rates are also estimated.
Second, two-regime spatial lag models were implemented in order to test the yardstick competition hypothesis. Our results support this hypothesis and show that mimicking behaviour is weaker when incumbents enjoy the support of a stronger majority (50% or over). With regard to ideology, we observe that the tax interaction is more intense for leftist governments.
Finally, we have explored the political trends hypothesis. A spatial lag model was estimated where neighbourhood was qualified by political party affinity between incumbents. The estimated spatial parameters confirm this hypothesis for the cases of both leftist and rightist incumbents.
This paper can be extended in several directions. In particular, we aim to explore alternative and innovative definitions of the W matrix, such as the municipal quality of life, and to introduce the urban or rural nature of the jurisdictions into estimates.
